Little is known about the status of redox balance and hypertensive nondiabetic and diabetic nonhypertensive metabolic syndrome patients and its relation to metabolic syndrome components in both pathological conditions. This study aimed to assess the association of redox balance with components of metabolic syndrome in "diabetic and hypertensive, metabolic syndrome" patients to find out which pathology can give a powerful evidence for a possible association with oxidative stress. Methods: The total oxidative capacity, total antioxidant capacity, lipid profile and fasting serum glucose were measured in serum of 35 healthy subjects, 33 hypertensive nondiabetic and 21 diabetic nonhypertensive, metabolic syndrome patients. The body mass index and waist circumference were also measured. All groups were age and gender matched. Results: In stratified groups, the highly significant total oxidative capacity, total antioxidant capacity and oxidative stress index were shown in diabetic and hypertensive groups respectively compared with healthy control group, with no significant effect for diabetes on total oxidative capacity and oxidative stress index compared to hypertension condition. Conclusion: Although the presence of significant higher total oxidative capacity in both study pathologies compared to healthy control, however among metabolic syndrome patients neither hypertension nor diabetes mellitus achieved more dominant to total oxidative capacity. Keywords: Metabolic syndrome; Total oxidative capacity; Total antioxidant capacity.
Introduction
One of the most common non communicable diseases worldwide is diabetes mellitus (DM) with over 80% of living in low-and middle-income countries. 1 It is suggested that in 2030, one person will be diabetic for every ten adults, with the largest prevalence occurring in developing countries. 2 In diabetes mellitus several enzymatic and non-enzymatic pathways mainly in mitochondria, include oxidative stress reactions, the auto-oxidation of glucose in diabetes for increase energy generation usually associated with oxidative stress imbalance. In cells, usually a balance present between antioxidants elimination and free radical formation. The gradual increase in free radicals and decline in antioxidant defense mechanism potential is the fact linking diabetes mellitus with oxidative stress. 3 In hyperglycemic condition, the non-enzymatic process of oxidative stress causes direct elevation in reactive oxygen species formation. In this path, glucose reacts with proteins which cause progression in advanced glycation end products and changes protein and cellular/immune function. This is from one hand, binding of advanced glycation products with their receptor is enhanced cell signaling pathways and reactive oxygen species formation during the biological process at multiple steps this is from another hand. 4 Insulin resistance (IR) mediated by oxidative stress (OS), and its progression to glucose intolerance and starting of DM is associated with an increase in the oxidative stress nondiabetic and diabetic nonhypertensive metabolic syndrome patients and its relation to MetS components in both pathological conditions. Thus, we intended to assess the association of redox balance with components of metabolic syndrome in "diabetic MetS, hypertension MetS" patients to find out which pathology can give powerful evidence for a possible association with oxidative stress.
process. This, subsequently, promote the appearance of atherosclerotic complications, 5 and may participate in increase of several micro-and macrovascular lesion as the long term complications associated with diabetes. 6, 7 Oxidative stress considered as a key player in the pathogenesis of hypertension nowadays. A reduction in glutathione peroxidase and superoxide dismutase activity has been showed in newly diagnosed and untreated hypertensive patients, which are inversely correlated with blood pressure. The release of hydrogen peroxide is also higher in hypertensive subjects. Furthermore, hypertensive patients have higher lipid hydroperoxide production. 8 The elevated level of serum cholesterol, triglyceride (TG), very low density lipoprotein cholesterol (VLDL) has been shown in patients with hypertension. It has been shown that oxidized lipoprotein inactivates nitric oxide (NO) and aggravates hypertension. It is well known that superoxide also rapidly inactivates endothelium-derived nitric oxide, the most important endogenous vasodilator, thereby promoting vasoconstriction.
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Oxidative stress is also markedly raised in hypertensive patients with renovascular disease. 8 The metabolic syndrome (MetS) is considered as a major cause of type 2 diabetes and cardiovascular diseases, recently it has become one of the major public health challenges worldwide. There is a growing belief, however, that obesity, especially visceral obesity, may play an important role in the development of the syndrome. Visceral adiposity seems to be an independent predictor of insulin sensitivity, impaired glucose tolerance, dyslipidemia and elevated blood pressure. 10 An increasing number of studies confirm that oxidative stress, chronic inflammation and angiogenesis all play important roles in the pathogenesis of MetS as mentioned in above texts. However, little is known about the status of redox balance and hypertensive 11 Diagnosis of metabolic syndrome was established, when three or more of the following was presented: fasting serum, glucose level equal or greater than 110 mg/dl, triglycerides level more than 150 mg/dl,HDL-cholesterol less than 40 mg/dl for males and less than 50 mg/dl for females, blood pressure equal or more than 130 / 85 mm Hg, males waist circumference more than 102 cm and for female more than 88 cm. This study included three groups of age and gender matched subjects. After overnight fasting for 12 hours, the blood sample was collected from the patient for estimation of serum, lipid profile, glucose, total antioxidant capacity (TAC) and total oxidative capacity (TOC). This study included three groups, the first group was 35 healthy control subjects, the second group was 33 patients with hypertension (nondiabetic) and the third group was 21 patients with diabetes mellitus (nonhypertensive), all groups were age and gender matched. As shown in Table 1 , a statistical significant difference was observed in mean waist circumference and body mass index (BMI) between study groups with P value ≤0.05.
Methods

Results
Table1:
The difference in (mean ± SE) between study groups for waist circumference and body mass index. Table 2 shows no statistically significant difference in mean of lipid profile between study groups but fasting glucose showed a significant difference with P ˂0.001. Table 3 . While total oxidative stress showed a highly statistically significant difference between study groups with P ˂0.001, with strong effect for hypertension on oxidative stress capacity compared to healthy control, the difference in mean (0.105 mmol/L) and Cohen sd value ( 1.17) and probability of less significant difference P (LSD) ˂ 0.001.
DM also showed a similar effect on oxidative stress capacity compared to the healthy control with the difference in mean (0.116 mmol/ L) and Cohen sd value (1.05) with a probability of less significant difference P (LSD) ˂0.001. The effect of diabetes mellitus on oxidative stress status as compared to hypertensive group showed weak and nonsignificant effect with Cohen sd value 0.1 and P (LSD) = 1(NS), as shown in Table 3 . 
Effect of DM compared to hypertensive
Difference in mean -0.018
Cohen's d -0.26
To explores possible association between serum OSI and study parameters among patients of both pathological groups, serum OSI was transformed into an ordered categorical variable based on quartile (dividing the sample into four quarters based on serum variable after ordering it from minimum to maximum value). The resulting categorical variable will have three categories: The first one is the lowest quartile and the last one is the highest quartile. The remaining two central quartiles are merged into the "inter-quartile range) or what we call the central 50% of data. Among hypertensive group, the obvious positive association between OSI quartiles and waist circumference was found, but statistically nonsignificant difference with P = 0.07, but a highly statistically significant positive association has been found between OSI quartile and serum triglyceride with P = 0.002 (Table 5) . The diabetic nonhypertensive group showed a positive association between waist circumference and quartiles of OSI but was statistically nonsignificant (P = 0.09) as shown in Table 6 . Table 7 shows a weak, but statistically significant linear correlation between total oxidative stress and waist circumference (r = 0.367, P = 0.036 ). With the absence of statistical significant linear correlation between TOS and serum, lipid profile, fasting blood sugar and body mass index in hypertensive group. In diabetic group, the linear correlation is strong and highly significant between TOS and oxidative stress index (r = 0.976, P ˂ 0.001),and moderate significant linear correlation between TOS and waist circumference was detected (r = 0.445, P = 0.04), Table 8 . mellitus) which are recognized as being related with altered oxidative stress on the other hand, high BMI and WC in both diabetic and hypertensive study groups indicates that fat accumulation aggravate this difference compare to control group, these data are in good agreement with studies suggesting that systemic oxidative stress correlates with BMI. 10,17 Previous studies assessed WC as a risk factor for DM2 and cardiovascular diseases, along with the BMI, 18 and obesity was related to OS, 19, 20 this study showed that both WC and BMI aggravate OS. Hypertension, but not diabetes, showed statistically nonsignificant effect on TOC. The nonsignificant difference in oxidative status between the two study pathologies with adjustment of other study variables (no difference in the distribution of gender and age) indicated that the oxidative status in both diseases is similar. The same is suggested for total antioxidant capacity in this study, as shown to be approximately similar (2.94± 0.19 vs. 3.06±0.102) for hypertension and diabetes respectively, this means the defense mechanism in these diseases are similar. A growing belief suggests that obesity, especially visceral obesity, may play an important role in the development of metabolic syndrome. This belief was confirmed by our results as 
TOS (total oxidative stress) mmol/L
Discussion
Metabolic syndrome is multi-factorial pathogenesis, still no single factor has been identified as main factor of syndrome. Many studies have been reported that the components of MetS , obesity, glucose intolerance, hypertension, often cause oxidative stress and are related with accelerated atherogenesis, 10,13-16 however, these studies did not investigate the effect of diabetes or hypertension separately on oxidative stress, as components of metabolic syndrome. In this study, we analyzed TAC, TOC, OSI, as overall markers of oxidative stress in hypertensive nondiabetic and diabetic nonhypertensive patients compared to healthy control. Both diabetes mellitus and hypertension have impact on oxidative stress, we found that both TOC, OSI were altered in both groups of metabolic syndrome patients compared to healthy control, this result is not surprising since the metabolic abnormalities (hypertension, diabetes a moderate positive correlation between TOC and WC was shown in both study pathological MetS groups. This supports the idea that adipose tissue, mainly visceral which reflected by waist circumference, is considered the most obvious sign and risk factor for chronic metabolic abnormalities and oxidative stress may be an independent predictor of insulin sensitivity, impaired glucose tolerance, dyslipidemia and elevated blood pressure .1,17,21 Some of these chronic metabolic abnormalities were revealed in this study. 
Conclusion
Both study pathologies showed a higher total oxidative capacity as compared to healthy control, but neither hypertension nor diabetes mellitus achieved dominant to total oxidative capacity among metabolic syndrome patients. Waist circumference was the most powerful component of metabolic syndrome which affects the total oxidative capacity in both study pathologies (hypertension, diabetes mellitus) and this supported by a significant positive association between serum triglyceride and oxidative stress index quartile. Among metabolic syndrome components (lipids, BMI, blood sugar and others), waist circumference seems to be the only component links oxidative stress to metabolic syndrome.
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